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CHRONIC TOXICITY SUMMARY

1,2-EPOXYBUTANE
(1-butene oxide; 1,2-butene oxide; 1,2-butylene oxide; 1,2-epoxybutane; 2-ethyloxirane;

ethylethylene oxide; NCI-C55527)

CAS Registry Number: 106-88-7

I. Chronic Toxicity Summary

Inhalation reference exposure level 20 µg/m3 (6 ppb)
Critical effect(s) Degenerative lesions of the nasal cavity in mice
Hazard index target(s) Respiratory system;  cardiovascular system

II. Physical and Chemical Properties (HSDB, 1997)

Description Colorless liquid with disagreeable odor
Molecular formula C4H8O
Molecular weight 72.12 g/mol
Density 0.837 g/cm3 @ 17°C
Boiling point 63.3°C
Melting point Not available (CRC, 1994)
Vapor pressure 176 torr @ 25°C
Solubility Soluble in ethanol, ether, acetone, water
Odor threshold Unknown
Conversion factor 1 ppm = 2.95 mg/m3

III. Major Uses or Sources

1,2-Epoxybutane is used as a chemical intermediate, acid scavenger, and stabilizer for
chlorinated solvents (Reprotext, 1994).  It is highly reactive, flammable, and undergoes
exothermic polymerization reactions in the presence of acids, bases, and some salts.  It is less
volatile than ethylene oxide or propylene oxide (Reprotext, 1994). The annual statewide
industrial emissions from facilities reporting under the Air Toxics Hot Spots Act in California
based on the most recent inventory were estimated to be 6105 pounds of 1,2-epoxybutane
(CARB, 2000).

IV. Effects of Human Exposure

No human toxicological data were found for 1,2-epoxybutane.
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V. Effects of Animal Exposure

F344/N rats (50/sex) were exposed to 0, 200, or 400 ppm EBU for 6 hours/day, 5 days/week
for 2 years (NTP, 1988).  Survival was impaired and concentration-related increases of
inflammation, respiratory epithelial hyperplasia, olfactory sensory epithelial atrophy, and
hyperostosis of the nasal turbinate bone cavity were observed in male and female rats exposed
to either concentration.

B6C3F1 mice (50/sex) were exposed to 0, 50, or 100 ppm EBU for 6 hours/day, 5 days/week
for 2 years (NTP, 1988).  Survival and body weight gain were reduced significantly at 100
ppm in both sexes.  Significant concentration-related increases in incidence of chronic
inflammation, epithelial hyperplasia, and erosion of the nasal cavity were noted in both sexes
at either concentration.  Increases in granulocytic hyperplasia and splenic hematopoiesis were
noted at both concentrations in female mice.

Number of mice with lesions in the nasal cavity and olfactory sensory epithelium (NTP, 1988)
Sex Males Females
EBU concentration 0 ppm 50 ppm 100 ppm 0 ppm 50 ppm 100 ppm
Number of mice studied 49 49 50 50 50 48
Nasal cavity
  Chronic inflammation 0 33 40 0 39 44
  Erosion 0 7 17 0 16 24
  Regeneration 0 15 17 0 14 15
  Epithelial hyperplasia 0 32 45 1 34 35
  Squamous metaplasia 1 24 41 0 34 41
  Squam. cell papilloma 0 0 1 0 0 0
Olfactory sensory
  epithelium – atrophy 0 13 32 0 25 35

Male and female mice exposed to 800 ppm (2360 mg/m3) EBU for 6 hours/day, 5 days/week,
for 13 weeks were listless after the first exposure (NTP, 1988).  Animals from this group all
died by the end of the 13-week exposure.  Renal tubular necrosis, and thymic and splenic
atrophy were seen in mice exposed to 800 ppm; decreased liver weights were observed
following exposure of mice to 400 ppm (1180 mg/m3) or more.  Inflammation of the nasal
turbinates was seen in female mice exposed to 100 ppm (295 mg/m3) or more.  No
inflammation was observed in controls.

Miller et al. (1981) exposed rats and mice of either sex to 0, 75, 150, or 600 ppm (0, 221, 442,
or 1770 mg/m3) EBU 6 hours/day, 5 days/week, for 13 weeks.  In this study, no treatment-
related effects were noted except for histological lesions in the nasal mucosal epithelium and
reduced specific gravity in the urine of rats treated with 600 ppm.

Wolf (1961) observed increased lung weights in rats exposed to 800 ppm of a mixture of
epoxybutane isomers.  No increase in lung weight was seen at 400 ppm.
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Sikov et al. (1981) conducted experiments to determine the reproductive toxicity of EBU in
rats and rabbits.  Rats were exposed to 0, 250, or 1000 ppm (0, 738, or 2950 mg/m3) 1,2-
epoxybutane for 7 hours/day, 5 days/week for 3 weeks prior to gestation, or for 7 hours/day
on days 1-19 of gestation.  Maternal toxicity in the form of 10% weight loss was observed in
rats exposed to 1000 ppm.  One death out of 42 occurred in the dams exposed to 1000 ppm.
No adverse histological, reproductive, or developmental effects were seen at any
concentration.  Exposure of rabbits on days 1-24 of gestation to the same concentrations as in
the rat experiment showed more severe effects at lower concentrations than those observed in
rats.  In the rabbits, 6 out of 48 dams died during exposure to 250 ppm, and 14 out of 24 died
at 1000 ppm.  Extensive maternal mortality in this study prevented evaluation of the
reproductive and developmental effects.

VI. Derivation of Chronic Reference Exposure Level

Study National Toxicology Program (NTP, 1988)
Study population Rats and mice
Exposure method Discontinuous inhalation to 0, 50, or 100 ppm

EBU
Critical effects Damage to the upper respiratory epithelium was

observed in both species at all concentrations.
Mice also showed an increased incidence of
granulocytic hyperplasia and splenic
hematopoiesis at both concentrations, possibly
due to inflammation in the upper respiratory
tract.

LOAEL 50 ppm (mice)
NOAEL Not observed
Exposure continuity 6 hours/day, 5 days/week
Exposure duration 2 years
Average experimental exposure 8.9 ppm for LOAEL group (50 x 6/24 x 5/7)
Human equivalent concentration 1.8 ppm for LOAEL group (gas with extrathoracic

respiratory effects, RGDR = 0.20, based on
MVa = 0.06 m3/day, MVh = 20 m3/day,
SAa(ET) = 3.0 cm2, SAh(ET) = 200 cm2)

LOAEL uncertainty factor 10 (high incidence of adverse effects)
Subchronic uncertainty factor 1
Interspecies uncertainty factor 3
Intraspecies uncertainty factor 10
Cumulative uncertainty factor 300
Inhalation reference exposure level 0.006 ppm (6 ppb; 0.02 mg/m3; 20 µg/m3)

The chronic REL is also the U.S. EPA RfC (U.S. EPA, 1994).  OEHHA staff reviewed and
agreed with U.S. EPA’s analysis of the data.

VII. Data Strengths and Limitations for Development of the REL
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The strengths of the inhalation REL for 1,2-epoxybutane include the availability of controlled
exposure inhalation studies in multiple species at multiple exposure concentrations and with
adequate histopathological analysis.  Major areas of uncertainty are the lack of adequate
human exposure data and the lack of observation of a NOAEL in the key study.
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